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With the global economic integration, enterprises have to face fierce competition 
within domestic and international market. Product innovation, the embodiment of core 
competitiveness, becomes a deciding factor of the enterprise’s survival and 
development. Knowledge integration innovation based on product platform for Mass 
Customization has drawn great attention. Nowadays, our enterprise R&D status is 
relying on imitation and lacking guidance of innovation theory and intellectual 
property knowledge. Therefore, it is of great importance to enhance capability of 
independent innovation based on knowledge driven systematic innovative design 
effectively using innovation theory and patent knowledge. 
In chapter one, the theory and practical significance of knowledge driven 
systematic innovation is proposed. Domestic and international situation of the 
research to support conceptual innovation is summarized, and exiting problems are 
put forward. Then, the main content and framework of the dissertation are proposed. 
In chapter two, the systematic conceptual innovation system integrated TRIZ、
patent design around methodology and domain patent innovation model is constructed. 
First, the advantages and disadvantages of systematic innovation and TRIZ are 
analyzed, and the importance of systematic integration innovation is pointed out. The 
process model of product innovation is described, at the same time concept of 
innovation process stage  is established. Then, the application framework of 
technology maturity analysis and technical evolution law in situation analysis is put 
forward. Systematic innovation system integrated TRIZ and patent knowledge in 
conceptual innovation stage is discussed. 
The third chapter systematically studies patent information analysis process and 
patent design around methodology. It has been found that that effectively using patent 
knowledge can accelerate the process of knowledge innovation. Characteristics of 















process is systematically put forward. After that, the framework of patent design 
around methodology is proposed. The scope of patent protection is described; and the 
method of patent technical feature decomposition is  discussed; then, patent 
infringement principles and analysis process are analyzed; methodology framework of 
patent design around based on TRIZ are put forward at last. 
Chapter four gives framework integrated the domain and patent knowledge to 
support knowledge integration innovation. Mechanical product concept innovation 
process and functional model is presented, the functions, effects, principles, and 
components mapping relationship is suggested. The conceptual innovation process 
model integrated patent knowledge is presented based on the needs of innovation 
process. Then patent knowledge representation model is given. At last, the case study 
of angle pin innovative design is systematically analyzed. 
Based on the above discussion, the case study of wet disk brake of drive axle 
improve design integrated systematic innovation、TRIZ function trimming and patent 
knowledge is carefully studied in chapter five. 
Finally, a summary of the work of this paper is given and some conclusions are 
reached. Also some assumptions for further research are involved. 
 
Keywords: Product innovation; TRIZ; Patent analysis; Design around; Wet disk 
brake.  
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目前支撑概念创新的研究方法较为著名的主要有：德国 Paul 与 Beitz 的系统
化设计理论，发明问题解决理论 TRIZ 等。  
1.3.1 系统化设计理论与方法 
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